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(54) ri4APAB/WHECKAH AOPHUPYIOmAH 
TO/IOBKA 

(57) M3o6peTeHne othocmtc* k He4>TeAo6biBa- 
totuevt npoM-CTH w npeAHa3H3MeHO ai« 6ype- 

HMfl VI 3KCn/iyaTaUMM B0A»HWX. He4>TflHUX M 

ra308bix cKBaxMH. Ue/ib- noBwuieHne 3<t><t>eic- 
tmbhoctk pa6oTw mApaB/iimecKoa AOpHMpyio- 
metf ro/iOBicM 3a cseT oSecneneHMji 
CTa6n/iw3aunvi nonoaceHwn noABwacHbix cexTO- 
poB bo BpeMa pa6oTM. J\n* aroro BepxHWw w 



HVDKHMM TOPMbl nOABWXHblX CeKTOpOB BbinO/1- 
HeHbJ B npOAOAbHOM CeneHMM TMApaB/lMMeCKOM 

AOpHMpyioiuew ro/iOBKM c OKpyrneHneM no pa- 
Anycy. paBHOMy nonoBMHe jv\v\Hbi noABMWHO- 
ro ceKTopa b npoAOflbHOM ceneHMM c ueHTpoM 
b paBHoyAaneHHOrt ot Bepxnero h HWKHero 
topuob ceKTopa nwe. MaKCMManbHWM A^a- 
M6Tp b nonepesMOM ceneHMii pa6oMert noBep- 

XHOCTM CeKTOpOB BWnO/lMGH H3 p3CCT0flHMH . 

onpeAen^eMOM no M3TeM3TimecK0i4 <t>-/ie, ot 
BepxMMXTOpuoBceKTopoB. floc/ieAHne a pa6o- 
neM no/ioxenwH nepeMemaiorcw 6ea nepexo- 
cob. mo C03AaeT HauBbiroAHe^miie yc/iOBun 
pa6oTbt cexTopoB w ynpyrow Tpy6M3TOM am3({>- 
parMbi. yMeMbiuaeT oceBbie m psAua/ibnwe hb- 
rpy3KM Ha actb/im ronoBKM w HKT. Ha KOTOpwx 
cnycxaeTCfl ro/iOBxa, m noBwiuaeT KanecTBO . 
pacujMpfleMoro n/iacTbip» b o6c3Ahow Tpy6e. 
BbinonneHwe topuob cexTopos no paA^ycy mc- 
K/iioMaeT aaK/iMHHBdHtie m o6pa30B3Hne ico/ib- 
ueBoro 3a3opa MexAy cexTopaMn w <J>/i3HueM 
a c/iy^ae noaopora cexTOpoa. 3 wn. 
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H3o6peTeHne othocmtc* k He<J>TeAo6biB3- 
♦omew npoMwiuneHHOCTM. b m3cthoctm k 6ype- 

HMK> M 3KCn/]yaT3UMM BOA«HbJX. He<J>THHWX M 

raao.Bbix ckbsxmh a"» ycraHOBxn nepexpusa- 
Tenew b cxBaxunax c ue/ibio BOCCTSHOB/ieHvm 

repMeTMHHOCTM 06CdAHblX KO/IOHH. 

Ue/tbK) M3o6peTeHM« «B/i»eTC» noBwiue- 

HMe 3<|><J>eKTWBH0CTH pa60Tbl TMApaB/IMMeCKOft 

AopHMpyK)iuew ronoBKM 3a cmct o6ecneHeHMfl 
cTa6M/iM3annn no/ioaceHWH noABMxnux cexTo- 
poa bo BpeMfl pa6oTbi. 

Ha <^nr. 1 cxeMaTMMHO npeACTaB/ieHa tma- 
paB/ivmecxaH AopHMpyiotMan to/iobkb. nonepeM- 
Hbivi pa3pe3; Ha <t>nr. 2 - to xe. c noBepHyTWMw 
ceiaop3MM b pa60MeM nonoxeHnw; Ha <t>nr. 3 - 

CxeM3 CM/I. AeftCTByiOlUMX H3 cexTOp. 



fHAPSB/IKIHeCKd* A0PHMpyK)lM3fl T0/10BX3 

MMeeT no/iyio imaHry 1. na xoTopyio OACTa 
ynpyraa Tpy6naTa5i A^a<^parM3 3. MexAy 
4>/)3hu3mm 2 noMeiuenbi noABvixnue cexTops 
4. BepxHMM ii hmxhmm Topubi cexTopoB. npM' 
/ieraK)U4Me k 4>/iaHU3M. Bbino/iHeHu b npoAO/ib- 

HOM C6M6HMM AOpHMpyiOllieft TO/IOBKH CO 

cxpyrneHweM no psA^ycy. paBHOMy no/iOBMHe 
A/inHbi cexTopa b npoAo/ibHow n/iocxocTu c 
ueHTpoM b paBHoyAdneHHOvi ot Bepxnero m 
HHXHero topuob noABMXHoro cexTop3 TOHKe. 
a MaxcMMa/ibHbiM AnaMeip b nonepennoM ce~ 
MeHnw riiApaB/ivtHecKovt AopHnpyiomeM ro/io- 
bkh pa6oneM noeepxHOCTn cexropoB. 
KOHT3KTnpyiometi c p3CUinp«eMbiM nnacTw- 
peM. Bbino/iHeH na paccroHHUM X ot BepxHMX 

TOPUOB nOABUXHbtX CeKTOpOB B npOAO/lbHOM 
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ceMeHww noc/ieAHwx. onpeAfc'«HeMGM e coot- 

B6TCT8HH CO CAe/tylOlMeM 33BMCMM0CTbK).* 

X=^-H(0.3 + sln/J). 

rj\e L - AAMMa noABMXHoro cexTopa e npo- 
AonbHoft h/iockocth; 

H - paccTOftHue mokay npjiMOfi, napa/i- 
ne/ibHOft npoAO/ibHOM ocm Kopnyca. npoxoA*- 
mefi nepea paeHoyAa/ieHHy»o ot BepxHero m 
HM)KHero Topuoe noABM*Horo cexropa Kmy. 

M TOMKOA nOABVDKHOrO CeKTOpa. M3KCMM3/1 bHO 

yAa/ieHHOA ot npoAo/ibHow ocm Kopnyca; 

/3- yro/i Hax/iOHa k npoAO/ibHOM ocm tma* 
paB/iimecKort AopHnpytomew ro/ioBxu pa6oMea 
nooepxMocTM noABMxcnoro ceKTopa. 

K nosepxHocTw, npii/ieraiotuert k Ana<J>- 
parMe, xaxAoro BToporo noABM*cHoro cexTopa 
npncoeAMHenbi Meian/iMMecKne nnacTMHw 5. K 
nnacTMHaM co dopOHw Ana<t>parMw npucoe- 
AMHeHbi npoK/iaAKM 6 m n/iOTHOM tiohw Tax. 

MTO Kpa» TK3HM BblCTynaKTT 33 xpafl n^aCTMH 5. 
npM C03A3HMM A3B/ieHM* B yCTpOMCTBC, 

Tpy6HaT3» AM3<t»parMa 3 pactUMpaeTC* m pa3- 
ABviraeT cexTOpu 4 ao ynopa nepea n/iacTbipb 
8 b peMOHTupyeMyio xpy6y 7. flpw stom o6pa- 

3yK)U4MMCfl MeXAY CeKTOpaMW 60K080M 3330P 

nepexpuBaeTCR BbiCTynaiotuuMM MacT«MM 
nnaCTMH 5, KOTopue np^acMMaiOTca A^a<t>par- 

MOM K OnOpHbIM nOBepXHOCTflM CMeJKHWX cex- 

Topoa, a tcpa* npoKnaAOK noArn6aiOTc«. 
3aKpbiB3fl ocTaBtiinecfl 333opw no KpanM nna- 
ctmh. ripn npoTwrnBaHMM ro/iOBKM Heoe3 nna- 
cTwpb ceKTOpu 4 Bee ope ma oct3K>tch 
napa/i/ienbHbiMM ocm ro/iOBKM. ripw 3axo/ie 
(ham BwxoAe) ronoBKM b nnacTbipb 8 ceKTopa 

HSKTlOHfllOTCn no OTHOWeHMK) K OCM rO/IOBKM. 

npw 3T0M MAeT TonbKO nepepacnpeAenenwe 
x/iMHOBoro TopuoBoro 3a3opa y c AByxcropoH- 
Hero na oahoctopohhmm 2y M axc. mo o6pa30sa- 
HMA CKB03Horo KOAbqeeoro 3aaopa mokay 
4)/iaHueM 2 m cexTopaMw 4 He npoMcxoAMT, a 
x/iMHOBbie 333opw 3ano/iHaiOTc» npoxnaAxa- 
mm M3 TKdHM, Buno/tneHMe paSoMea noBepx- 
hoctm, KOHTaxTMpyfoiuew c pacuiMpneMbiM 
nnacTupeM noABMKHbix cexTopoB co CMeme- 
MMeM MdKCMManbHoro A^aMeTpa. npuBOAMT x 



mx napa/i/ie/ibHOMy nepeMeineHwo b pa6oneM 
no/ioxeHMM 6e3 nepexocoa, mto co3AaeT hbm- 
BbiroAHeMUJMe ycnoBM» pa6oTu ai* cexTopoB 
m ynpyroM Tpy6MaT0M AMa^parMbi, yMeHbtuaeT 

5 ocesue m paAna/ibHwe Harpy3*M Ha Aeianu 
ro/iOBKM m HacocHO-xoMnpeccopHbie Tpy6u, 
Ha xoTopux cnycxaeTcn ro/ioaxa, m noBuwaeT 
xaMecTBO npM/ieraHMA pacumpneMoro nnacTw- 
p» k o6caAHOM Tpy6e. 

10 Bbino/iHeHMe topuob cexTopos no paAMy- 
cy Mcx/iK>MaeT 3ax/iMHMBaHMe m o6pa30BaHMe 
xo/ibueBoro 3a3opa MexAy cexTopaMM m 4>/iaH- 
ueM b cnyMae nosopoia cexTopos. 
<& o p m y n a M3o6peTenMfl 

15 TMApaB/iMMecxafl AopHMpywiuaa ro/iOBxsf 
no 3bt. cb. Nf 641070. OT/iMMatotuastc* 

TeM, MTO, C Ue/lbK) nOBbJUJeHMfl 3<(>4>eKTMBHOCTM 

pa6oTbi rMApaB/iMsecxoii AopHMpyiome^i ro/io- 
bkm 3a CMei oSecneweHMR cTa6MflM3aijMH no/io- 

20 xeHMff noABMXHbix cexTopoB bo apeM» 
pa6oTbi, eepxHMM m mmxhmm topuw noABM^c- 
Hbix cexTopoB BbinonneHw b npoAO/ibHOM ce- 
neHMM rvvu»ammecico^ AopHMpynxue^ ronoBXM cb 
cxpyrneHMeMnopaAHycy.paBHOM/nonoBMHeAnM - 

25 Hbi noABMXHoro cexTopa b ynoMflnyroM cene- 
hmm c ueHTpoM b pa BHoyAaneHHoA OT 
BepxHero m HMXHero topuob noABMXHoro cex- 
Topa TOMxe. a MaxcMMd/ibHbiA A^dMerp b none* 
peMHOM ceseHMM pa6oMe« nosepxHOCTM 

30 noABMXHwx cexTopoB Bwno/iHeH Ha paccTow- 
hmm X ot eepxHMx topmob noABMXHMx cexTO- 
pOB f onpeAenneMOM e cootbctctbmm co 
cneAyioiueM 33BMCMMocTbio: 

35 X^^-H(0.3 +sln/?). 

rAe L - AHMHa noABMXHoro cexTopa b npo- 

AO/lbHOM n/IOCKOCTM: 

40 H - paccTOAHMe Me^Ay npjiMofi, napan- 
/ie/ibHOft npoAO/ibHOM ocm xopnyca, npoxoA«- 
men Mepe3 pasHoyAa/ieHHyto ot sepXHero m 
HM)KHero topuob noABMXHoro cexTopa Tosxy, 

M TOMXOil nOABMXHOrO CeKTOpa. MdXCMMdnbHO 

45 yAaneHHOM ot npoAO/ibHOM ocm xopnyca; 

fi - yron nax/ioHa k npoAO/ibHOM ocm tma- 
pas/iMMecxoM AopHMpyiome^ to/iobkm pa6oMev« 
noBepxHOCTM noABMxnoro cexTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991 , Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = y- W(p.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

(J is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely- woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided lymax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



yi = 2ymax 



Fig. 2 
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Fig. 3 
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[see Russian original for figure] 

Casing 



Fig. 4 
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